Abstract We investigate the link between hospital performance and managerial education by collecting a large database of management practices and skills in hospitals across nine countries.
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Review of Economics and Statistics Just Accepted MS. rest by the President and Fellows of Harvard College and the Massachusetts Institute of Technology based on the G-Econ Project in Yale that estimates geographical measures for each grid cell which represents one degree in latitude by one degree longitude. Table B1 presents descriptive statistics for the sets of location characteristics used in this analysis. Table 1 shows some descriptive statistics and Figure 1 shows the differences in management scores across countries ((which is the simple average of the questions ranging between 1 and 5). The US has the highest management score (3.0), closely followed by the UK, Sweden, and Germany (all 9 The regional data from Gennaioli et al (2013) consists of NUTS1, NUTS2, State or Provincial level, depending on the country.
DESCRIPTIVE STATISTICS

Variation in Management Practices
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Review of Economics and Statistics Just Accepted MS. rest by the President and Fellows of Harvard College and the Massachusetts Institute of Technology around 2.7) with Canada, Italy, and France slightly lower (at around 2.5). The emerging economies of Brazil (2.2) and India (1.9) have the lowest scores. 10 The rankings do not change substantially (except for Sweden which rises to the top) when we include controls for hospital characteristics and interview noise. Country fixed effects are significant (p-value on the F-test of joint significance is 0.00) and account for 32% of the variance in the hospital-level management scores, which is a greater fraction than for manufacturing firms, where the figure is 25% for the same set of countries.
11 Figure 2 shows the distribution of management scores within each country compared to the smoothed (kernel) fit of the US distribution. Across OECD countries, lower average country-level management scores are associated with an increasing dispersion towards the left tail of the distribution. While the fraction of hospitals with very weak management practices in OECD countries is small (from 5% in the US to 18% in France), this fraction rises to 45% in Brazil and 68% in India. At the other end of the distribution, the fraction of hospitals with a score 3 or above ranges from 50% in the US to 3% in India. 10 In the Appendix, we provide examples of management practices in the average hospital in the US (at the top of the ranking) and in India (at the bottom of the ranking).
11 One possible explanation is that manufacturing firms often produce an internationally traded good so firms are more globally exposed while hospitals serve local national markets. Table C2 presents hospital characteristics across countries. Although there are many differences in cross country means (e.g. the median French hospital has 730 beds compared to 45 in Canada), within all countries non-responders were not significantly different from participating hospitals.
Characteristics are different because the healthcare systems differ, and our sample reflects this. Propper, Seiler, and Van Reenen (2015) show causal evidence of the impact of higher competition on improved managerial quality in English hospitals. Consistently with this earlier research, we find that the self-reported measure of competition 12 we collected during the interview is positively and significantly correlated with the management score. The magnitude and significance of these correlations is largely unchanged when these variables are jointly included in the regression.
AMI Mortality Rates and Management
As an external validation of our management measure across countries, we investigate whether management is related to clinical outcomes. Table 2 shows that management practices are significantly negatively correlated with AMI mortality rates. 13 In column (1) the management coefficient suggests that a one standard deviation increase in a hospital's management score is associated with a fall of -0.188 standard deviations in AMI deaths rates, and this relationship holds 12 Our measure of competition is collected during the survey by asking the interviewee 'How many other hospitals with the same specialty are within a 30-minute drive from your hospital?'
13 Note that we can only do this for a sub-set of hospitals (477 from the total of 1960 observations), as AMI data is not available for all hospitals. The results discussed in this section-and in particular the relationship between AMI mortality rates and management-are similar if we focus only on the Cardiology subsample.
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Review of Economics and Statistics Just Accepted MS. rest by the President and Fellows of Harvard College and the Massachusetts Institute of Technology even after controlling for a wide variety of factors. Column (2) includes a measure of size (hospital beds), ownership dummies (for-profits; non-for-profit and government owned), local competition faced by the hospital and statistical noise controls. Column (3) includes regional geographic controls (income per capita, education, population density, climate, ethnicity, etc.). Column (4) includes regional dummies, and column (5) uses more disaggregated geographical controls.
Although the coefficient on management varies between columns (from -0.185 to -0.201), it is always significant at the 1% level.
In additional analysis (available upon request) we investigated whether the relationship between AMI mortality rates and management was heterogeneous across countries: overall the results indicate that the coefficients are in fact similar across countries. Further, to provide a sense of the magnitudes implied by these coefficients, we re-run this regression using raw (i.e. non z-scored) AMI mortality rates on the US sample, which provides the largest number of hospitals with riskadjusted AMI data. In this sample, a one standard deviation change in the management score is associated with a reduction of 0.320 (standard error 0.173) in the AMI mortality rate. This third of a percentage point fall in AMI death rates compares to a mean of 16% and a standard deviation of 1.75 (implying a share of the standard deviation of 0.18 = 0.32/1.75, near identical to the pooled correlation in column (1) of Table 2 ).
In this sample, a standard deviation change in management is associated with a 2.404 decrease in the AMI rate (standard error 0.914), which corresponds to 29% of the standard deviation of the variable (8.23). While the causal channels are yet to be fully established-and cannot be discerned in the qualitative research mentioned above or in our sample given the cross-sectional nature of the data-these studies suggest that differences in basic processes and practices such as the ones captured in the WMS instrument may contribute to better clinical performance by focusing attention and resources towards the issue of the quality of care; reducing the likelihood of preventable deaths and medical errors, which are often related to poor communication or imperfect transitions of care; and helping identify and address the inevitable complexities and risks that arise in patients hospitalized with AMI.
The Role of Managerial Education
In this section we explore a possible factor behind the variation in management across hospitals, and the relationship between the management score and AMI mortality rates: differences in managerial education opportunities among clinical managers.
Exposure to basic managerial training among individuals involved in health care provision is generally low in the US (Myers and Pronovost, 2017) . While comparable international information on managerial training received by health care professionals is not available, data collected within the management interviews allows us to provide some basic information on the presence and heterogeneity of managerial training among clinical managers employed in acute care hospitals.
In particular, we asked the interviewee "What percentage of managers have an MBA?", asking the interviewer to include in their calculation management-related courses that are at least 6-months Column (1) of Table 3 regresses AMI mortality rates on driving hours to the nearest university.
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Although there is a positive coefficient on distance to a university, it is statistically insignificant.
In columns (2) and (3) we focus on a much more specific variable, namely the distance to universities offering both medical and business courses (henceforth, "Joint M-B school"). 16 Since there could be unobserved heterogeneity specific to university locations confounding the relationship between hospital performance and the distance to universities, we also include driving distance to universities specializing solely on arts, humanities or religious courses ("stand-alone HUM") and therefore not offering clinical/medical or business-type courses (and expect to find no significant relationship between these universities and hospital performance). To validate the use of this type of school as a placebo, we verified that the nearest stand-alone HUM school and joint M-B school are similar in proximity to the hospitals in our sample: 82% of hospitals have a driving time difference of two hours or less between these two types of universities (this is shown in Figure   B .2 in Appendix). We also observe that the means of a range of location characteristics of the nearest joint M-B school and stand-alone HUM school are not statistically significant (in Table   B2 ). 17 Finally, we also include the drive time to universities that do not offer medical, business or 15 The average driving time between hospitals and universities is 37 minutes with a median of 19 minutes. 16 We calculate driving distances from each hospital to the nearest joint M-B school, which is 67 minutes on average. The results are qualitatively and quantitatively similar if we run this regression on the subsample of hospitals with AMI data. 17 The only measures that are statistically significant are latitude and longitude. Table 3 , we include variables measuring driving distances to all four types of schools. The distance to joint M-B schools has explanatory power over and above distances to other school types, and has a coefficient similar to the previous column in terms of magnitude. Since none of these other 18 For example, a stand-alone law school, polytechnic school, religious school, or art school. we drop them in column (5), which is our preferred specification.
19 Table 4 explores the relationship between distance to universities and the management practices score -the specifications are the same as for Table 3 , but with a different dependent variable.
There is a negative correlation between distance to the nearest university and management practice scores. As with Table 3 , columns (2), (3) and (4) show that it is only joint M-B schools that has explanatory power over and above distances to other school types. The results in our preferred specification in column (5) suggest that a 10% increase in drive time to a joint M-B school is associated with a decrease in hospital management quality of 0.014 of a standard deviation. These results are qualitatively and quantitatively unchanged when we focus on the sub-sample of hospitals with AMI data. 
Robustness Checks
19 To get a sense of these magnitudes, we estimated the relationship between AMI mortality rates and the distance from the closest universities offering M+B courses on the US sample, using the raw (i.e., non z-scored) AMI rates as a dependent variable. In this sample, a 1% increase in distance to the closest M+B school is associated with a 1 point increase in AMI rate (57% of a standard deviation). When we repeated the same exercise in Brazil (109 observations) using the raw nonrisk adjusted AMI rates, the coefficient implies that 1% increase in the distance metric is associated with a 3.675 increase in AMI mortality rates (45% of a standard deviation). 20 The relationship between Management and the distance metric is -0.208 (standard error 0.102) in the AMI subsample.
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basic robustness checks provide reassurance that the relationship between the distance metrics and our variables of interest does not proxy for basic differences in university quality, regional characteristics and network level heterogeneity.
Business education
What could be the reason for the relationship between distance from universities providing medical and business education and better hospital outcomes (in terms of AMI survival rates and management practices)? One obvious mechanism is that there is a greater supply of workers with managerial skills when a hospital is close to a joint M-B school.
In Figure 3 we investigate the relationship between the share of managers with an MBA type degree and the hospital's closeness to a joint M-B school (left hand side). 27 There is a clear downwards slope -being closer to these types of schools is associated with a higher fraction of managers with MBAs. By contrast, the right-hand side panel of Figure 3 , shows that there is no relationship between the share of MBAs and the distance to stand-alone HUM schools. We formalize Figure 3 in Appendix Table B .5. Consistent with the two earlier tables, closeness to a surveys and used on Bloom et al (2015) . Reassuringly, we find similar patterns to those described in Table 3 , indicating a significant positive correlation between distant to the nearest joint M-B school and the likelihood of the average employee wanting to leave the hospital. 27 All variables in Figure 3 are orthogonalized off geographical controls through a first stage regression. 
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CONCLUSIONS
We have collected data on management practices in 1,960 hospitals in nine countries. We document a large variation of these management practices within each country and find that our management index is positively associated with improved clinical outcomes as measured by survival rates from AMI. We show evidence that a hospital's proximity to a university which supplies joint business and clinical education is associated with a higher management practice score (and better clinical outcomes). Proximity to universities that do not have medical schools or do not have business schools does not statistically matter for hospital management scores, suggesting that the bundle of managerial and clinical skills has an impact on hospital management quality. We find that hospitals which are closer to the combined clinical and business schools also have a higher fraction of managers with MBAs which is consistent with this interpretation.
28 One way to bring these ideas together is by instrumenting the share of MBA with the distance to a joint M-B school reflecting the idea that proximity increases the managerial skill supply, which in turn benefits hospital performance. If the only way that university proximity matters is through skill supply this should identify the causal impact of managerial education on hospital performance. With the important caveats that the exclusion restriction may not be valid (as universities could in principle affect hospitals through other routes than the supply of human capital) and that the instrument is not strong, we observe that results are consistent with a large causal effect (see Appendix Table B4 ). indicator of the reliability of the infor-mation as coded by the interviewer, and 21 interviewer dummies. Hospital characteristics include log of the number of hospital beds, dummies for private for profit and non for profit, and number of competitors constructed from the response to the survey question on number of competitors, and is coded as zero for none (16% of responses), 1 for "less than 5" (59% of responses), and 2 for "5 or more" (25% of responses). Geographic controls -Regional level include log of income per capita, years of education, share of population with high school degree, share of population with college degree, population, temperature, inverse distance to coast, log of oil production per capita, log of number of ethnic groups. Hospital latitude, hospital longitude and population density within 100km radius is also added. 
